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REUSABLE REENTRY SATELLITES:
An Essential Capability
for Microgravity and Space Life Science Experiments
Robert G. Efrus
Vice President
SpaceTech

Abstract
Reusable Reentry Satellites have been flown since the early days of the U.S. and Soviet
space programs in support of materials and space life science experiments. In the wake of
the Challenger accident, and the limited number of extended duration flight opportunities
for both U.S. and international microgravity payloads, "dusting off' the recovery capsule
concept has become increasingly attractive to the U.S. and international investigators.
Characteristics of reusable reentry satellites include launch by an expendable launch
vehicle, mission duration up to 60 days, microgravity levels up to 10 -5, self recovery to a
selected landing point, and refurbishable for reflight in 60 days. Microgravity science
disciplines which can be accommodated on a recovery capsule include: crystal growth,
bioprocessing, metals and alloys, and chemicals/polymers. Life Science disciplines which
can be accommodated on a recovery capsule include: plant physiology, cell physiology,
general biology, musculoskeletal, hematology, and immunology.
NASA's Reusable Reentry Satellite program was conceived in 1986 as a life
sciences flight program that would increase the access to space experimentation by
biological scientists. Based on NASA's Biosatellite program flown over two decades ago,
RRS was envisioned as a low cost approach to space flight access that would help address
the urgent need for biological and medical space flight data in preparation to building a
permanent presence in space.
International recovery capsule programs are also being pursued by government and
industrial entities in German, France, Italy, and Japan. These programs will be profiled
and an assessment will be made of type of program goals, stage of development, and
opportunities for collaboration with U.S. companies and universities.
The market for recovery capsule capabilities in the U.S. is very strong based on an
analysis of requirements of academic and industrial users. An overview of this market will
be provided as well has specific examples of payloads which U.S. academic and industrial
investigators could fly on recovery capsules.
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